Functional properties of guinea pig eosinophil leukotriene B4 receptor.
It is currently thought that pulmonary eosinophils play a proinflammatory role in bronchial asthma. Leukotriene B4 (LTB4) is being considered as an important mediator in regulating eosinophil function because of its potent activities in inducing leukocyte chemotaxis, chemokinesis, degranulation, and aggregation. Because the LTB4 receptor has not been characterized in eosinophils, we report in this study the presence of a functional high affinity receptor for LTB4 on guinea pig (GP) eosinophils. Scatchard analysis of saturation binding studies yielded a Kd of 1.4 +/- 0.2 nM (mean +/- SEM, n = 3) and a Bmax of 1.6 +/- 0.4 pmol/mg of protein for LTB4 in GP eosinophil membranes. A linear Scatchard plot was obtained, suggesting that GP eosinophil membranes expressed only a single high affinity LTB4 receptor population. Saturation binding studies in whole cells also yielded a linear Scatchard plot, with a Kd of 2.8 +/- 0.96 nM (mean +/- SEM, n = 4) and a Bmax of 4 x 10(4) +/- 6 x 10(3) receptors/cell. Competitive binding studies using several compounds with structures similar to that of LTB4 showed that these agents bound to the receptor in the following descending order of affinity (Ki, nM): LTB4 (0.96) less than TB3 (1.0) greater than 20-hydroxy-LTB4 (3.5) greater than 12(R)-hydroxy-5,8,14-cis,10-trans-eicosatetraenoic acid (20) greater than 12(S)-hydroxy-5,8,14-cis,10-trans-eicosatetraenoic acid (231) greater than 20-carboxy-LTB4 (350) greater than 5(S),12(S)-dihydroxy-6,10-trans,8,14-cis-eicosatetraenoic acid (541). This rank order of potency in binding affinity correlates closely with the ability of these compounds to induce both chemotaxis and superoxide anion generation. Analysis of the structure-activity relationship suggests that the 12R-hydroxyl group and a cis double bond at the C-6 position are important for optimal agonist binding to the LTB4 receptor present in GP eosinophil membranes. The results suggest that LTB4 may be an important chemoattractant for eosinophils in GP and may induce the release of reactive oxygen species from this cell.